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(54) ORGANIC EL ELEMENT AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element having a display 
section with a large area, capable of miniaturizing a device and having high durability 
and to provide its manufacturing method. 

SOLUTION: A luminescence section 16 constituted of a transparent electrode formed 
with a transparent electrode material such as ITO, a luminescent layer laminated on 
the transparent electrode and made of an EL material and a back electrode laminated 
on the luminescent layer to face the transparent electrode and a sealing body 20 
covering and sealing the luminescence section 16 from the outside are provided on 
the surface of a transparent substrate 12 made of glass or a resin. Muhiple grooves 26 
extended along the peripheral edge section of the sealing body 20 are formed at the 
portion of the peripheral edge section of the sealing body 20 stuck to the substrate 12, 
an adhesive 30 is applied on the whole periphery of the peripheral edge section 
pinched between multiple grooves 26, and the sealing body 20 is stuck to the 
substrate 12. Voids not filled with the adhesive 30 are formed on the groove 26 
located on the inside within multiple grooves 26, and clearance grooves 28 
communicated with the outside of the sealing body 20 are formed on the groove 26. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] T he transparent electrode formed in the transpa rent substrate front face with the transparent electrode material, and 
the luminous layer which a laminating is carried out to this transparent electrode, and consists of an EL ingredient, The back 
plate which the laminating was carried out to this luminous layer, countered the above-mentioned transparent electrode, and 
was formed, It has the closure object which seals the part in which the above-mentioned luminous layer was formed from the 
bonnet external world. The organic EL device characterized by having for med two or more slots which extended along with ^ 
the above-mentioned closure object periphery section into the part pasted up on the above-mentioned substrate of the 
periphery section of this closure object, having applied the adhesives covering the above-mentioned periphery section 
perimeter to the part between two or more of these slots, and the above-mentioned closure object having pasted the 
above-mentioned substrate, 

[Claim 2] The organic EL device according to claim 1 characterized by forming the opening which is not full of adhesives in 
the slot located in the inside of two or more above-mentioned slots. 

[Claim 3] The organic EL device according to claim 1 or 2 characterized by forming in the above-riientioned slot th e relief 
g roove which lead s t o the outside of the above-mentioned closure object^ 

[Claim 4] The above-mentioned slot is an organicEL device according to claim 1, 2, or 3 characterized by consisting of two 
or more protruding lines formed in the periphery section of the above-mentioned closure object. 

[Claim 5] While forming a transparent electrode in a transparent substrate front face with a transparent electrode material, 
carrying out the laminating of the luminous layer which becomes this transparent electrode from EL ingredient, countering the 
above-mentioned transparent electrode further at this luminous layer and preparing a back plate Into the part which pastes up 
the part in which the above-mentioned luminous layer was formed on the above-mentioned substrate of the periphery section 
of the closure object sealed from the bonnet external world The manufacture approach of the organic EL device characterized 
by forming two or more slots which extended along with the above-mentioned closure object periphery section, applying 
rear-spring-supporter adhesives to the above-mentioned periphery section perimeter including two or more of these slots, and 
pasting up the above-mentioned closure object on the above-mentioned substrate, 

[Claim 6] The manufacture approach of the organic EL device according to claim 4 characterized by making it the 
above-mentioned adhesives not overflow into the part in which the opening adhesives are not [ opening ] full of the slot on 
inside was formed in, and the above-mentioned luminous layer was formed of this slot opening in case adhesives are applied 
to two or more above-mentioned slots. - 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device used for the luminescence display of the flat-surface 

light source, a display, other predetermined patterns, etc., etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, an organic electroluminescence (erection luminescence) c omponent forms the 
ITO film of translucency in the whole surface, etches it into the transparent substrate which consists of glass etc. at 
configurations, such as the shape of a predetermined stripe, forms a transparent electrode, vapor-deposits a luminous layer on 
the front face completely, and forms it in it. This luminous layer is an organic electroluminescence ingredient, has hole 
transport ingredients, such as a triphenylamine derivative (TPD), and consists of what carried out the laminating of the 
electronic transport ingredients, such as an aluminum chelate complex (Alq3) which is luminescent material, on it, and these 
mixing layers. And it is prepared by vacuum evaporationo etc. in the shape of [ to which back plates, such as aluminum, Li, 
Ag, Mg, and In, counter the front face with the above-mentioned transparent electrode, and intersect perpendicularly with it ] 
a stripe, and the light-emitting part is formed. This organic EL device uses a transparent electrode as a positive electrode, 
impresses an electrical potential difference by using a back plate as a negative electrode, and drives it with the so-called 
dot-matrix method which makes the predetermined intersection of the electrode of the shape of each [ these ] stripe emit light. 

[0003] Here, since the organic electroluminescence ingredient which constitutes this luminous layer deteriorated easily under 
existence of moisture and a chemistry solvent, the closure object which consists a light-emitting part of a glass metallurgy 
group of wrap magnitude was fixed to the perimeter of a light-emitting part, and it had sealed the space of the closure inside 
of the body which has a light-emitting part. This space is filled up with the usually dried nitrogen gas. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, the organic electroluminescence ingredient of a 
luminous layer was a brittle ingredient chemically, and since it deteriorated easily especially under existence of moisture, the 
substrate and the closure object needed to be fixed and sealed through adhesives etc. under desiccation 
nitrogen-gas-atmosphere mind. Especially, when the junction width of face of a closure object was not fiilly wide, there was a 
possibility that moisture might permeate from the very small clearance between planes of composition. 
[0005] However, when a part for the large joint of this closure object was taken, the magnitude of the periphery section to a 
screen product became large, and had become the hindrance of a miniaturization. Furthermore, as adhesives did not overflow 
i nto a luminous layer side ,' t he large width of face of a plane of composition needed to be take n, ^id at least the display was 
t hat to which the so-called ouleTtrame part becomes large all the more , because the adhesives fori unction also had an adverse 
effect on the organic electroluminescence ingredient. 

[0006] This invention is made in view of the above-mentioned c onventional troub le, and widely, the area of a display is 
p ossible also for the miniaturization of equipment, a nd also aims endu rance at ofFermg organic high El component and'its 
manufacture approach. 
[0007] 

[Means for Solving the Problem] The laminating of the organic EL device of this invention is carried out to th e transparent 
electrode formed in transparent substrate front faces^ such as gla ss and resi n, with transparent electrode materials, such as 
ITO, and this transparent electrode, the laminating of it is carrieB out to the luminous layer which consists of an EL 
ingredient, and this luminous layer, and it is equipped with the back plate which countered the above-mentioned transparent 
electrode and was formed, and the closure object which seals the part in which the above-mentioned luminous layer was 
formed from the bonnet external world. Two or more slots which extended along with the above-mentioned closure object 
periphery section are formed in the part pasted up on the above-mentioned substrate of the periphery section of this closhre 
object, adhesives are applied to the above-mentioned periphery section perimeter inserted among two or more of these slots, 
and tfie above-mehtioned closure object is an organic EL device adhered to the above-mentioned substrate. The opening 
which is not fiill of adhesives is formed in the slot l ocated i n the inside of two or m ore ab ove-mentioned slots . Moreover, the 
relief groove w hich leads to the outsidFof IKe^bove-mentioned closure object is tbrmed lTi the ab ove-mentioned slot . 
Furthermore, the above-mentioned slot may consist of two or more protruding lines formed in the periphery section of the 
above-mentioned closure object. 
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[0008] Moreover, this invention forms a transparent electrode in transparent substrate front faces, such as glass and resin, with 
transparent electrode materials, such as ITO. While carrying out the laminating of the luminous layer which becomes this 
transparent electrode from EL ingredient, countering the above-mentioned transparent electrode fUrther at this luminous layer 
and preparing a back plate Into the part which pastes up the part in which the above-mentioned luminous layer was formed on 
the above-mentioned substrate of the periphery section of the closure object sealed from the bonnet external world It is the 
manufacture approach of an organic EL device of forming two or more slots which extended along with the above-mentioned 
closure object periphery section, applying rear-spring-supporter adhesives to the above-mentioned periphery section perimeter 
between two or more of these above-mentioned slots, and pasting up the above-mentioned closure object on the 
above-mentioned substrate. Moreover, in case adhesives are applied to two or more above-mentioned slots, it is the 
manufacture approach of the organic EL device it is made for the above-mentioned adhesives not to protrude into the part in 
which the opening adhesives are not [ opening ] fiill of the slot on inside was formed in, the adhesives made and applied went 
into this slot space, and the above-mentioned luminous layer was formed. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestaU of this invention is explained based on a drawing. Drawing 1 
shows 1 operation gestalt of the organic EL device 10 of this invention. The transparent electrode by transparent electrode 
materials, such as ITO, is formed in one front faces of the transparent substrate 12, such as glass, and a quartz, resin, and this 
transparent electrode is formed for the organic EL device 10 of this operation gestalt in the shape of a stripe in the 
predetermined pitch. Moreover, the laminating of the luminous layer which consists of an EL ingredient by the about 500A 
hole transport ingredient and the about 500A electronic transport ingredient, and other luminescent material is carried out to 
the front face of a transparent electrode. And on the surface of the luminous layer, the laminating of the back plate by these 
alloys of about 99% of purity which contains Li about 0.01 to 0.05%, such as an aluminum-Li alloy, and other aluminum, 
Li(s), Ag, Mg, In(s), is carried out by the proper thickness of 500A - about lOOOA. A transparent electrode and this back plate 
cross at right angles, counters, and is formed in the shape of a stripe. And from the transparent electrode by which the 
laminating was carried out to a back plate forms a light-emitting part 16 on a substrate 12. 

[0010] The luminous layer of a light-emitting part 16 has a triphenylamine derivative (TPD), a hydrazone derivative, an 
arylamine derivative, etc. as a hole transport ingredient among motfier's womb ingredients here. On the other hand, as an 
electronic transport ingredient, an aluminum chelate complex (Alq3), a distyrylbiphenyl derivative (DPVBi), an OKISA 
diazole derivative, a bis-CHIRIRU anthracene derivative, a benzo oxazole thiophene derivative, perylenes, and thiazoles are 
used. A still more proper luminescent material may be mixed, the luminous layer which mixed the hole transport ingredient 
and the electronic transport ingredient may be formed, and the ratio of a hole transport ingredient and an electronic transport 
ingredient can be suitably changed in 10:90 thru/or 90: 10 in that case. 

[00 11] And the closure object 20 which carries out bonnet seal has pasted up the whole surface of a light-emitting part 16 on 
the substrate 12 at least. The closure object 20 is formed wit h metals, such as alumin um, resin, other inorganic materials, etc., 
and consists of the space section 22 which holds a light-emitting part 16, and the periphery section 24 pasted up on a substrate 
12. Two or more slots 26 are formed [ the periphery section 24 ] in parallel along with the periphery section at the adhesion 
side side ot a substrate 12. In the slot 26, it is open for free passage so that the relief groove 28 which carried out opening may 
intersect perpendicularly outside. Between this slot 26, as an opening remains in the slot 2 6 on inside , adhesives 30 are 
applied, t he space section 22 is sealed , and the light-emitting part 16 is closed from the external world. " ' 
[0012] The manufacture approach of the organic EL device 10 of this operation gestalt forms a tran sparen t electrode in the 
front face of the transparent substrates 12, such as glass, and a quartz, transparence resin, in the shape ot a stripeby etching or 
mask vacuum evaporationo with transparent electrode materials, such as ITO. Next, the laminating of the luminous layer 
which becomes the whole field surface in which this transparent electrode was formed from EL ingredient by the hole 
transport ingredient and the electronic transport ingredient is carried out by vacuum deposition or other vacuums thin film 
coating technology. And the laminating of the back plate of the shape of a stripe which carries out an abbreviation rectangular 
cross with a transparent electrode is carried out by vacuum thin film coating technology, such as vacuum deposition, on the 
surface of a luminous layer, and a light-emitting part 16 is formed. 

[0013] A degree of vacuum is 6xlO-6Torr, and vacuum evaporationo conditions are made to form with the evaporation rate of 
50A/sec here in the case of EL ingredient. Moreover, luminous layer 14 grade may be formed by flash plate vacuum 
evaporationo. Flash plate vacuum deposition drops the source of vacuum evaporationo which heated preferably 300 degrees 
C - 600 degrees C of EL ingredients beforehand mixed by the predetermined ratio at 400 degrees C - 500 degrees C, and 
evaporates EL ingredient at a stretch. Moreover, the EL ingredient is held into a container, the container is heated quickly, 
and it may be made to vapor-deposit at a stretch. 

[0014] Next, under desiccation nitrogen-gas-atmosphere mind, the closure object 20 is pasted up on a substrate 12 so that a 
light-emitting part 16 may be covered. At this time, adhesives 30 are applied to the periphery section 24 of two or more slots 
26 excluding flie slot 26 on inside most at least perimete r, and the closure object 20 is pasted up on a substrate 12. At this 
time, the applied adhesives 3 0 are absorbed by the opening of the slot 26 of breadth and the inside in the periphery section 24 
by^ttachmen Lto a substrate 1 2, and do not ent er into the space section 22 w hich held die light-emitting part 16. Moreover, as 
shown in drawing 3 , the excessive adheslves TO come out on ttie outside of a flash and the closure object 20 from th e 
periphery section 24 b y the relief g ro.o.ve-28. ji 

[0015] According to the EL element and its manufacture approach of this operation gestalt, while an excessive amount is 
absorbed by two or more slots 26 and the adhesives 30 of the periphery section 24 of that closure object 20 paste up certainly 
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the adhesives with which a light-emitting part 16 is sealed with the closure object 20, and fixes the periphery section 24 on a 
substrate 12, the surplus adhesives 30 do not infiltrate into the hold space section 22 of a light-emitting part 16. A substrate 12 
is certainly pasted over the perimeter and the periphery section 24 divided in further two or more slots 26 secures airtightness. 

[0016] In addition, the organic EL device of this invention is not limited to the above-mentioned operation gestalt, and the 
number or configuration of a slot are not set up suitably and may absorb excessive adhesives by two or more slots, without 
preparing a relief groove. Moreover, the location and number of a relief groove are also suitably set up according to the 
magnitude of a substrate etc. 

[0017] Furthermore, two or more slots may be formed in the part surrounded by two or more protruding lines, for example, 
carry out rear-spring-supporter formation of the protruding line at the perimeter at the periphery section of a tabular closure 

object, the part surrounded by the protruding line is the hold space of a light-emitting part, t he fi-p nt face of a protrudin g line 
pastes them up on a substrate, and excessive adhesiv es may be made to be absorbed bv the slot between protruding fines ! 
[0018] ^ " 

[Effect of the Invention] Even if the organic EL device and its manufacture approach of this invention narrow adhesion width 
of face of the periphery section of the closure object which seals a light-emitting part, while being able to paste them up 
certainly, excessive adhesives do not sink into the hold space of a light-emitting part. By this, width of face of the periphery 
section can be narrowed to the area for a display, it can contribute to the miniaturization of a display, and endurance can also 
be made high. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawing 11 It is drawing of longitudinal section of the organic EL device of 1 operation gestalt of this invention. 

[Drawing 2] It is the tooth back of the closure object of the organic EL device of this operation gestalt. 

[Drawing 3] It is drawing of longitudinal section showing other adhesion conditions of the closure object of the organic EL 

device of this operation gestalt. 

[Description of Notations] 

10 Organic EL Device 

12 Substrate 

16 Light-emitting Part 

20 Closure Object 

22 Space Section 

24 Periphery Section 

26 Slot 

28 Relief Groove 
30 Adhesives 
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DRAWINGS 



[Drawing 1] 
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